great thunder'. Similarly, Shakespeare wrote, 'All tongues, the voice of souls, give thee that due', and that shrewd politician Benjamin Disraeli remarked that there was no index of character so sure as the voice.
It is doubtful if the noises emitted by animals have more than the capacity of expressing danger or of issuing simple directions to their fellows. The wide range of overtones possessed by human beings is lacking. It is not possible in a short paper to consider the innumerable factors which, over millions of years, have determined the emergence of the voice from the ululations of the animals. The evolution of the primates can, however, give us some idea of the major factors involved.
It is probable that the primates spent a very long time as arboreal animals. During this time the forelimbs became adapted to grasping and climbing as well as to pure locomotion. As prehension, and with it the ability to obtain food by this means, became dominant, the snout receded in size, and consequently the olfactory area became less. Scent tends to lie on the ground and is therefore less important to the arboreal creature; sight and sound are of greater value. Furthermore, the sharp-edged vocal cords of the lower primates not only produce shrill cries but, when closed, help to fix the thorax and thus moved forward as a result of the increasingly erect posture. It is also important to observe the changes in dentition which play a part in modifying the quality of sounds issuing from the mouth. Fig 7 shows the change from the almost flatly protruding incisors and large canines of the tree shrew to the vertical palisade of the human dentition, with consequent improvement in articulation. This is aided by increased complexity At the same time the brain increased in size and Brteathingtubestippled complexity. The skulls of Australopithecus and Pithecanthropus (Java man) suggest that areas of brain were sufficiently developed to promote speech. Such an eventuality would have increased the chances of survival. The importance of resonators in voice production is illustrated by an unusual case. One hot August night a man was unable to sleep; this so irritated him that he seized a bread knife and cut his throat. The wound passed just above the larynx, severed the epiglottis and incised the It is interesting to trace the anatomical development of the upper respiratory tract of the primates from the tree shrew to man (Fig 1) . The tree shrew, Tupaia minor, is a small mouse-like creature which is partly arboreal. Longitudinal section of the skull shows a long snout and extensive olfactory area, with the soft palate lying on the horizontal epiglottis. The larynx thus opens forward directly into the nose, with emphasis on Fig olfaction rather than on sound production ( Fig 2) . Larynxfaces increasingly backwardsmnd continuity The next primate in the upward scale is Lemur ofthe nasotracheal airway is barely maintained rufifrons, where we see a tendency towards a more erect posture, with the foramen magnum moving forwards. The snout is shorter, and though the larynx still opens predominantly into the nose it shows a tendency to face backward (Fig 3) . The next two (Figs 4 & 5) are Cercopithecus diana, the guenon monkey, and Hylobates lar, the whitehanded gibbon. They demonstrate increasing separation of the epiglottis from 'the palate, and backward direction of the larynx, with increasing ability to direct air through the mouth rather than through the nose.
In man (Fig 6) , the larynx opens almost directly backwards, while the mobile palate and pharyngeal sphincter enable sound to be directed mainly through the mouth, and also through the nose at will. Here we also note the large pharynx and mobile tongue which help to produce resonance. Fig 5 Hylobates lar. Continuity ofthe Throughout the series the foramen magnum has nasotracheal airway is now broken Section ofLaryngology has grown, though not to full extent. The voice has the power of a man, but the quality of a boy.
Curiously, it has not the quiality of a woman's voice.
Androphonia occurs in women as a result of treatment with testosterone for metastatic cancer of the breast, the effect on the voice making it very similar to that of a man. I have examined the larynx of one of these patients; the most one could say was that the vocal cords showed a slight degree of cedema, but not enough to produce her rough, deep voice.
Taking the above condition into account, as well as the recovery of a normal voice on restoration of the resonators in the case of cut throat, it is difficult to accept that these variations are due solely to changes in the larynx. Testosterone produces cedema in mucous membranes, muscle posterior pharyngeal wall, but did not damage the great vessels. When I saw him he lay on his back with his neck extended, and the larynx was protruding from the wound. He was fully conscious and trying to speak, but although the cords could be seen moving, all that emanated was a thin, reedy squeak. Most of us have heard the odd squeak from a diseased larynx during laryngectomy, but here the sound came from a normal larynx in a conscious patient and I was able to listen to it for several minutes. The patient made an uninterrupted recovery after suture, and when the tracheostomy tube was removed he had a perfectly normal light baritone voice.
The larynx is thus an essential organ of sound production but it is not alone responsible for speech or voice. The resonating cavities of mouth, nose, pharynx and possibly paranasal sinuses play a very large part in the final quality of sound produced. The chest and trachea, or 'lower resonators', may not function without their upper components.
The effects of endocrines on the voice leads to some speculation. At puberty a boy's voice changes, with increase in depth and power. This effect, produced by the male hormone, has been accepted as being due to the sudden increase in length and width of the larynx, with an even greater increase in length of the cords. There is an associated growth in fibrous and muscle tissue. I think this explanation is too simple.
There is an existing record, made in 1902, of the voice of Professor Alessandro Moreschi, one of the last of the castrato singers of the Sistine Chapel. The sound is produced by a larynx which and fibrous tissue, and also has an effect on the nitrogen balance of striped muscle, altering its texture, resilience and mobility. Using mathematically designed model resonators, Sir Richard Paget (1930) showed that the resonance of any note varies with the material of which the resonator is constructed. It is suggested that these voice changes are the result of alterations in the resonating muscles as much as of changes in the larynx itself.
Hearing has a great influence on the quality of the voice. The untrained deaf voice has marked similarities to the fundamental laryngeal tone, the use of resonators is minimal and the personality cannot be projected. Mental illness has been described by Shakespeare -'Her voice is stopt, her joints forget to bow, her eye is mad'. In this connexion one must mention puberphonia, a purely psycho-logical condition in young men, where the voice after puberty is monotonous and relatively high-pitched.
In conclusion, the total voice is produced by a combination of various factors and is dominated by the mind. From the mouth of the actor, the the orator, the advocate or preacher it may attain great heights; but perhaps it is only in song that it reaches the sublime (Fig 8) .
[This Address was illustrated by tape recordings.] Acknowledgments: I am grateful to the British Broadcasting Corporation for giving me access to a number of recordings, to the Speech Therapy Department of the Royal National Throat, Nose and Ear Hospital and the London Hospital for supplying tapes, and to Dr Michael Holloway for much help in recording and editing the tapes. 
